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Effect of Deposition Parameters on the Properties of Pyrolytic Carbon
Deposited by Fluidized-Bed Chemical Vapor Deposition
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Abstract The properties of pyrolytic carbon (PyC) deposited from C;H; and a mixture of CoHs/C3Hg on ZrOs
particles in a fluidized bed reactor were studied by adjusting the deposition temperature, reactant
concentration, and the total gas flow rate. The effect of the deposition parameters on the properties of PyC
was investigated by analyzing the microstructure and density change. The density could be varied from 1.0
glem® to 2.2 g/lem® by controlling the deposition parameters. The density decreased and the deposition rate
increased as the deposition temperature and reactant concentration increased. The PyC density was largely
dependent on the deposition rate irrespective of the type of the reactant gas used.

Key words fluidized-bed chemical vapor deposition, pyrolytic carbon, deposition parameter.
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Fig. 1. Micrograph of a typical TRISO-coated fuel particle.
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Fig. 2. Schematic diagram of FBCVD system.
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Fig. 3. Microstructures for polished cross-sections ((a), (c)) and fracture surfaces ((b), (d)) of pyrolytic carbon with densities of

1.06 g/em® ((a), (b)) and 2.07 g/em® ((c), (d)).
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Fig. 4. Variation of the density of pyrolytic carbon as a
function of the deposition temperature; (a) C,H,, (b) mixture of
C2H2 and C3H6.
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Fig. 5. Variation of the density of pyrolytic carbon as a
function of the concentration of C,H,.
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Fig. 7. Relationship between density and deposition rate of
pyrolytic carbon.
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